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Abstract of JP2001052868 

PROBLEM TO BE SOLVED: To improve the light emitting efficiency and lifetime by including a specified quantity of the organic 
EL element material composed of a special compound as the center of the emission in a light emitting layer. 
SOLUTION: A light emitting layer includes 0.1-20 wt.% of an element material made of a compound expressed by formula I as 
the emission center. In formula I, A means a substituent or non-substituent allylene group having 6-21 carbon atoms, X1 -X4 
mean each a separate substituent or non-substituent allylene group having 6-30 carbon atoms (X1 and X2 t X3 and X4 can be 
connected to each other), Y1-Y4 respectively means a group expressed with formula II, (a)-(d) is an integer 0-2, and (a)+(b)+(c)+ 
(d)>0. In formula II, R1-R4 separately means a hydrogen atom, a substituent or non-substituent alkyl group and cyano group 
having 1-20 carbon atoms, or triple bond of R1 and R2, R3 and R4, and Z means a substituent or non-substituent aryl group 
having 6-20 carbon atoms, and (n) is 0 or 1. 
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Tmttt&vi**. &B#*>nit> mfim. <6© 

Tt>J*,». ^-©Bgccta, lE?U£AJa©*B£, Hffi*>5IE 
?l*&A1-*B£iE?U$AJB, &£?!,** 10 

[002 7] -HBW-C ID Xtt C 1 ' 3 ©{t^BJi&tC 

jeewcttra-cs 2>%mtn$ tea** v or 

«, ■7>b-7-fe> > y-7#U>, 7it>FUy, fU 20 
)l>-7Hi>xy, r bv7 xZ-frVUVxi/. 

A^^*«HWRVSWefeS»iWV6ifi5*«. ens. 

«H©£*»3:. HBS5-C 1) Xtt ( 1 ' ) (Dit&HJ: 
0 £l»C4 JWMirc* tKiffgKW: 80-99. 9 S 

[002 8] E?taA#*fi LT«. jE7L*tfH8?*Jg 
Attffjfcfct. 7*Cl->7->8S3IK* v .t7$ni/ 7-> 

>> -f^'/-w>, t7 t^/to. f- 
7syx>, "oyi/>gs h y 7 
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afc©r«&u„ 

[0029] SftQ&gttE L^W^ttSt* S 

5?#I£H$7 5 >S?&#fc L < «7 * D ^7->S§£ft 
■C* *. 5t#«K3H7 5 >gS8#©£ftfll«, h y 7 x 
-)\>r 5 > . h y h y ;U7 s > , h y 7 5 
N, N" -ix7x^;l/-N, N' - (3-s*ffr7 
x-;l/)-l, 1' -t7xiJl/-4,, 4' -^7 3 
>. N. N. N' , N' - (4 —jtfjiryxz.fr) - 
1, 1' -7x-;l/-4, 4' -i>7S>. N. N. 
N' . N' - ,(4-^?Wx^).t1, 1' -tT7 
x-Jt>-4, 4' -i>75>. N, N' 
N, N' 1' -£7x-jU-4. 

4'--S?75>. N. N" -.(^W9xi*) -N. 
N* - (4 -n -^f)V7 x-)l) -7x7>>hW>- 
9. 10-^75>. N. N-tf* (4-^-4-h 'J 
;W7 5 ^7 x^-;U) - 4-7 x-fr-isim^-fy 
m, >L< ttCti6©7?fRIS=ft7? >#tg^L/c* 

S*©-Ctt*i». 7^ni/7^-> (Pc) ^«coJ:ft 
mt, H, Pc. CuPc, CoPc; Ni Pc/Zn 
Pc, PdPc. FePc, MnPc, CI Al Pc, 
CIGaPc, CI InPc, CISnPc. CI, S 
iPc (HO)AlPc, (HO)GaPc, VOP 
c. TiOPc, MoOPc, GaPc-O-GaPc 
myy $ n *sr =- >P^**}<fc Vt 7 $ n 7 - >mm 
UrCifi&Zifi. cn6fcR£3jri5t>©-C«&t». 
[0030] m^iSA^i L-TBt. 

turn, HWj6>6©*^aA»jik »*ii*wt»* 

L-fcii^^©E?LaAJi^©^li;?rKi±U. ^oSKJg 
^73©fin^b^«j*J»*tc>. Aflq^tCil 7;V*. 

7>h74^^^>, 5/7x/=t ; y>, 
t7>y^+i/K. '**tW7\!-fr, 

hV7)/-)K -fs^ , /-;i' v ^yi/>-^j-7*;V!K> 

H, 7U^-biyf r >^f 7>h7+^^^>, 
7>hP>^i-ene.cDg|«ft:^WP,.ri^*i > Ciae. 

sm?:, s^A^{cfli^-tt^e^js*asjirrs 

[003 1 ] $M8cdW&E L^-f CC*Jl»r . S 6lc3» 
flKBtt^SEAtmi*-. £)St§»{t£&fe 

SM8B^Jt»r*4. ^ifgf*^^}©^^*. 8 - 
t Fo+t/^yyy— hy^-i/A, ^ (8-tKn^ 

(8-t Fn*ix+y yy— >) v>jy 
>. MJ* (8-tFc+->+yyt-l-) 7;!/;^7 
a. i-yx (2-^;u-8-t Kn*^*>yy-- 
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h) 7^$ -"5 a. i-yx (8-t Fo^+^y^-- 
h) #yi>A. W (10-bKa+w/[h] + 
vy >- h) <y y?A k trx (l p-fc Fo+vo 
v [h] 1) sts. trx (2-^^u-8- 

^antfyjA. ex (2-^^ju-8 
(o-M/^-H^'i^, ex 
(2-^^jp-8-*>y^-h) (i-i-7}-*>- 

V) — "j A> (2-^^V-8-^^y^- 
b) (2 -7^7 h) tfy^A^^tf 6ft 

tft6tcigjg;*fts *>©■?«&<,>.. io 
[ o o 3 2 ] ttc, -gmtsMmmmx **vv- 

2, 5-tfX ( 1-7-xXjV) -1. 3. 4-*W/ . 
^y^JUPOPOP. 2, 5-fX (l-7xx 
-1, 3, 4-9-7}/-*; 2. 5-t?X(l-7 

*x/p) -l, 3. 4-*+-y-5?7y-;k 2- (4* 

-t e r t -Zf?)l7 x-Jl) -5-( 4" 

JU) 1, 3. 4-^+1^7 2-, 5-fX(l 

"tv**) - 1, 3. 4-^+-yy7V-;k l. 4 20 

- fx [ 2 - ( 5 -7*-^+-y;s?7yy^) ] 0 

•fe*>. 1, 4-fX [2-(5-7ir.M+ty7'/ 
'J*) -4-tert-7 , ?;K>'b'>], 2- (4' 

- t e r t - 5-( 4" 

*) -1. 3, 4-^7^7'/-;^ 2, (1 
-7^7 3^1/) -1,3. 4-^7^77~;K 1. 4- 
t'X [2-( 5 -7k~*9-7i>7\/V^ ] *<Z/M 
>. 2- (4* - t e r t - 7*^1/7 -5-( 
4" -fcf7*-;l<) -1, 3, 4-M;7V-;K 2, 
5-tfX (l-fyf*) -1. 3. 4-hy7V*- 30 
X\ 1. 4-tfX [2-( 5-7,xX;t/hy7'/y;lO 

] ^/f^itf^iiji, cn6tcisft£?ft.s*> 
[0033] *f^jo#tsiE L*^fc«,»r b. mm 

# it. -«sc C 1 ) X« C 1 ' ) ©{fc£i»©<l&fc. Sfefc 

mop* < i 1 ftWH-HiK^ars *vc J:l». * 
fc, *3^te«fcO*56ftfcW«EL$*b. aft. s 

ft. _iwiw«:«t53gett©ifii±©fcj)6fc, 

[0034] W®E ^fl^OHftfcitajs ft 
Mi LT». 4 e V* 0^*ftftJWWjjfe»-3fc©*lJi 

;Uk -v^K £>:7*Xf>. ig. & ass,v<7f 
'$A*bJ:CJf*ft&©££, ITOWKl NESA*£ <• 
K&ffiSftS^fcXX. ^t-O^^A^OKit^JS. 
3 6«ctt# y x tn-;pj»©#BBWttt 

«8B*»MHf*6ft4. ^fcffiashzmismmtLT 

«. 4eVJ:»)/jNS4tt3pK»4^o*)b*ijiur43 50 
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hj^a, yg^^A. ^-f-^A. ^^,.7* 

5-9A^:|S£V^ft6©££*s;8l>6ftS#. Cft'6 
fcfflJtSft£-fe©Ttt&V>. ^il/ftt. V:?**^ 
A/IS. Vj^i^A/^VS^A. 'J*«7A/7;US 
-V&mimkMt l/t|tf6ftW, Cft&KHJES j 
ftSfc©-a*fcC>. ££©fct$tt. ^as©jift. 3?B : 

st. jtaa#fc£9M8;*ft. ji^Jt^caif?§ft 

ffiffiteio'^ffiB. i^S*i*ft{iZJi«J:©Ji«gE : 
tc J: 0 ^ S ftTUT 

[0035] WISE LJR^rtt. ®3?&< j 
fete. ^<r<it-^©®t3;^©^jgg^«:*ji,v ; 

ttflit/C. ^^X^-v^y>^©^-CfrS©S7fe : 

1 0 HfiLhK*-* C t*a* t/U. 3S1KB. fltR 
»»5SSS:Wl/. jaWtt*#rSfc©r*ft6aR3E | 
SftSt©-Cttttl>#. « r 7XSS*sJ:a £ SBSmi7 .; 

-<jbA*5*s„ imwismvA AAii/r», jK'jx? 

;U7^3-^«E^0:. ^-y^atrix^. ijeuxVu 
>. #yy*;M£7i'yu-h iKy^ttrx^. -i< ; 

yex;P7il'3-Jk #y tx;l/7*?-5-;l'. 

^yx-T-^x-^^h^. #u-y-Ji'*>. nK'J 

i-7-JlfA7*>, f h57;b*nx^ix>->'S--7 . 
n,*u7**frv~>vx.-~ iKytfx;V7 ; 

>&S^&. ij<y #ap h 'J^Jl/tnxj'i/X spy tr 
— y f : >7;!/^-^-{ f, ijtyxx^k 

K #U'?U$>. #'y^5F. * -i ;x-f;M 5 K, 
#y 4 5 F, #y 7P b* 1/ >»*J|6»f 6ft 5. 

[0036] *«W{c^ftsw«E Lin^©§a©^fis : 

«. X/iy£>J>y. 7"^Xv. ^#>7U 

-f ^ > ^©fg^lSS^X f>n ^ > y . 7 s •{ 
vtr^d/. 7P-3- r ^ >^©SS®jife©i,vrft 

©*^*jiffl-ric4*j-ctr5. js*tt#{cjg)e$fts 

ft##6ftft<,>. ii«©Mil«5 nm*>6 1 0 umOm. 
Mtf&bX^ZtiK 1 0nm*>60. 2,am©ggH#S ■ 

[0037] aswc)g!S©ts^. £ji.&p&r*tm 

x$y-;l/. ^ao*ji/A. f F7hFd77>, 

y ^ >^©s«jft^«(cs»s /c«7>i5[ svxmm 
^©sJi«t,>-rft-c*ot:fest,>. s 

fc. (,>-fft©#«8SBB«:*ji ( »Tfe, jmttALk, K© 
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t'>t^)\>m±W<Otc}mWJ:m^mmm^mbX *sec- 7*;t>7 $ tert -:/*;U7 2 >. n - 

t>&\iK ffiffl(O^IJBtt«j|tUrB. #y**U>, * 7 5^7^ ^V75;U75>, tert-7'5^7 

y*-#*-h tfyryu-k #y.*^f^ #y ^^p^w^x n-^w^. ^ 

75 f. #y3u*>, #y*;i/7*>, #y^*;M ^;i/7 5>, 2-ts >"v7S*>, 

. **yu-k #yy*;V7*yu-K -fe^n-** >, *4>*;t/7$>, y~;U7*>, ^7?^ •) 

#uv5><j®3eai<(ttiBii % #y* l-rHf^^, ^>$f^7$>, 1 

4fc, *JD«4i/rtt; WH»m nj ;U7^>ffl;x^u>^7^>, l, 'z-vitzsI* 

SPI?W6n5. 10 1. 3-^7^^n;O v 1, 4-i?75/^ 

1003 8] «±©*9CC % mEL*?4}ftJW<C* ^>^ljK7;^^75>S;7-y>, 

■«BOft^**«c»4C5!:«:J:!J m fic^pJoiEt^ffl *a7~y>, m-7Wa7^»J p -7;i/*n7 

# ftbf6^fc«M»*4« % 3 6tCttiffi»ttlCfcffnfc o-7iS/y>, m-7-^X p-7-5/y 

ffaELSR^#5C4^r^Sp : l-t7W75>, 2-^7^75>, 1-7 

[0 03 9]*^BJ(&#BEL^i, jBSKf^Utf© ^7>>7t>, 2 -7.2 ^7> 2 -7 2 

^y>*-, saf'^^^u^©^^^^ hXBtts tyvi>i>> 2-hy^^*ti^*;i/fji/^y>, 3- 

. : tm», #«ELJIMF-«:W'Ca<. % 20 ;HW^>f(5[)7y-Jl/7^S; o-7 x ^b>i/ 

^mm^ jj-v^y^-moftm&to 7^> v m-7i^u>^7^, p-^x^u>^7 

■tshbb: C6) r^s*iii«7s>iurtt. [0041] 

;l/7 2>, x*;V7 5>. n -7*n f;U7 2 >fV7" [<ffc2 2] 




[004 2] HBSC C63 ^$n-5 2»7 5>iLr [{fc2 3] 
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[0043] C7] r^s*isry-^>5< f ^ -<>^> % i -:/n*-4- ( f vyiitu 

tLT\Zft&fB3&tZi>'<DViZ13:\,>& x Ariltlt h*$/) *<>t?:>, 2-:/P*£:7x~;k 3-rfp 

[0 0 44] r y-A^-f Ko^ftWi i/Ttt, :/p ©ry-^n? RR; *nn-^>*>, o-^dpt 

o-yptT^v-ik m-^n^r^v ~v-;k m- jao7-v-;k p - ^nnr-v- 

p-^hjn>, o-^a^7 40 dp h;Ux> x o-^na^;-;K m-^PP?* 

;k 2-^n^ovh y?ny F\ 3r^o*oy 7nn\ 3-*pp"<>!/f y?ay h\ 

hyp^yF. hy?py f\ 1-7 ^>VFy:?pyF\ i-^pa-2. 4-s>^F*s/ 

P**-2, 4-^h^>t'>, l-^P*-2. ^>*fef>, l-^P.P-2, 5-^F*^>-fe*>, 

5 F^-<>-tf> 4 2-^P^7:x^^l/T^n 2-^aa7**W^3-Jk 3->007x*f 

->k 3-70^:7 .x*^;i/T^3-;K 4-^n^&y frTtte-^ 4-^PP7i*^7;l/3-;K 5- 

***;l>7A>=i-Jk 5-^P^-l, 2, 4-h».M £PP-1, 2, 4-hyy^K^>, 2-^pd 

?;l/^>-fe*> v 2-^P^-m-+^V>, 2-:/P* -m-+^U>, 2^qp-p-^l/>, 3-*P 

-p"-+5/L<>, 3-^P*-o-*^l/>, 4-^P P-o-^>U>, 4~^qn-o-fi/l/>, 4-2 
^-o-^UX 4-^.P^-m-^^U>, 5 50 pn-m-^^l/>, 5 - 2Pa -m-*fU>. 1- 
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*pp-3- (hy7A*u*h*^) l - *r v -tor A* 9 4 F$; o-7;u 

*qp-4- ( h»j7;v*n^ F*^> -<>^>, 2- tnr^v-^ m-7Wn7^y-;K 

-4-^Jkf:7£U>3?<D7 V-)l>t>u \) F»; 3- ;k 2-7WP-<>i/M;7P'J F, 

K o-3-FT-V-;k m-3-F7-V > % /MJ7n.!J F. 4-7Wq^>7h V7U'J 

p - 3- o - 3 - K h;bx> x m 1 -:?;V;J-a- 2, 4. h 

-3-KhJUx> k p-3-Kh;^X> s 0-3.-K7 *P-2. 5-y> 2-7WP7x" 

.x-'-Jh m-3- F^x^-Jk p-'3-F7xy- io *^;ut^3-;u, 3-7;Wa7x*f;wi/3- 

;k 2-3-F'<>7Fy:my F\ 3--3-KO!/ fl\ 4-7;i/*a7x*^;l/TJU3-Jk 5-7;l/#P 

Fy?ayF\ 4 - 3- F^>7 F y 7.D'J F\ 1 -3 -l, 2, 4 - F V * *;l/^>-fe*>, 2-7;M-p-.m 

- F-2, " 4-y-rf F + ^O-fe'X 1-3-F-2, -^>U>, 2 -7;U*a - p -^>u>/ 3 - 

5-^F+^>^>, 2-3- F:7'x**;krJl>P n- o -^>U>, 4 o -*^U> > 4 - 

-;k 3-3- F^x^^kr^n-^k 4-3-F7 7Wo~m-+^i/> x 5 -7;W-o-m-*S/l/. 

x**fl>7*3-Jk 5-3-F-l, 2, 4-F»;> . l -7;M-p-3- ( byyji>*uj* F^» "<> 

^*>» 2-3-F-m-+^U>, 2-3- F 1 - 7)l*u - 4 - ( F 'J.7;l/tpy F*^) "< 

"-•p-*S/U>, 3-3-F-o-^>U>, 4-3- >Hf>, 2-y>\,*u\£7 x~Jk 3-7;^p^7x 

F-o-*^U>, 4-3-F-m-+i/U> > 5-3 ~;k 4 - 7;l/5|-n fcf7 x-;k 4 - 7/V#P- 1 , 2 

-F-m-*e/b>, i -3- F-3 - ( F »J7;i/tP 20 - .(^*u>y**s/) 'Otfx l-yfrtu+vz 

^ F*f) 1-3-F-4- (FU^jI/^p 2-7;l/+a^7^u>, 1 -^Jl/tfp- 2 

yF^y^t'^ 2-3-F^7xi;K 3-3- *;k^*b>, l -7;l/*n-4-^^;l/^7^u> 

2~3-F^:7£U> % l-3 : -F-2-y^ [0045] 

Jkf-^.UX 1 -3-F-4-^;kf7#U>^<D*. Hfc2 4] 




100461 *fc, *^0Bft«M : UfcWR9fc* i ->ra^-4-^J^n^>^>/2-^P 

or, l, 2 -^p^^o-tr;^ 1, .3-^a^'. ^e^pp^>t> t 3-^^ap^^-feA 4-^/ 

l. 4-y^a^>-fe'>, g, io-^p u^puu^yify^ 2-:/p j e.-5-£np Fjux 
^>h7t>, 9, 10-y^PP7>F7-fe> 4 3-^-4-^DP^>yhy7.P'J F, 5- 

4. 4' -^n^tr^x^;U v 4, 4' -VtxmV zfu*- 2 - ^PP'OV F y 7P y F\ l-^p^r- 

:7x-;k 4, 4' -ys-Ftf:?*— ?k l-^D^ so 2, 3-^^na<>-k'>, l-^a^-2, 6-^^ 



(16) 
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30 



;V)7*>\ 1. 3, 5 - Y y ya^>-fe'> s . 
[0047] 
Ht2 5] 



^@-.' 



e, -<p; 




(o> 



Or- 6 ' 





&7 v -)i^=7 a p ittM-rs c t#s-e# 

[0048] ^BBOW^^fflM^C^e^fcfct,. 
t7'i-^7<f F©^JD^£6«. #KKgT-2>*>©T 
SlE^tJK: lJ87$>£|ip#K:2a 

®Dg& * 7 y 5 pfc&flni, P>£&)£3 ■& 
*KJ63tffc». £f& Wt 2157 5 >fcfltofr©7 «J -;l< 

[0049] 7 'J -;U>">-7 -f F©a$JnS»#«:S«S3*a 
£&©-£«£(,>#. l&7S>£|S)B$JC2«IB©g&£ 

ry-x^-f F*giJiirrs*i^{c«. iirt s > i ^& 
/Mcatt/'T. -etvejio. 5*jms~i o^msoibb 
'jWIS-c* »>V *!&&Rtf*g[JcS©7 y~;i^7 F© 

fi&Kcssfsrr § 7 >; -;i//v7 -r pte, i $7 s > 

07i^Sl"3K*fU, 0. 5-1. 5{g*;U©«H 

7 5 >©SJR^4fa±?i*5£t>5»'£*»6. <fc >)S?2 
L-<tt. Kl:®7 5>©7 5y*lOK^l / T0. 9* 

;t/~ i . i ^;i/©EH-csjt^(c^JjBi-n««t i>. 
[0050]*^ 2iK7 5>iBg^{cm»n§*a-57'; 
-;l^5-(Ftt, MM£bytliS7 5>©7 5ySlo 
tc*tl/tO. l~10*;HWBfiBThH«:i»#. SI6» 




B r- 



7«©*SfS©7«;-^N5 f { FS^*j^l6©2«7 5 
>©««tftff*J®HI£*4C£*>5i^L/<«, 1IT 
5>©7Sy»lo(<:>PtL.T0. 9~5ffiHeA»Jffrn 

tf«fc<,». 

[005 1 ] *^"C«iB^£ LTffiffirS^y •> 

(iv) K^Ky>AeH*flrg»; ^{-ao^^y^i 
30 ( iy) m* y a$© 4 7^ Aft^g ; mt 

v^i^A (II) . jMbri5£>9A (II) . jsm*99 
■?a (ii) . rt^v*) krr*t*A>t*ii\-t-\- (n) . 
^nntrx (^>V- F y;u) /*7y$A (ii) . y 
?npw ^5s;<?A (n) , 

an (trx (j??*-;!/**? * >) x£» ^5^0 
A (II) . y*opex ( F y7*-;v*X7< » a* 

(n) . P^aD-rF77>5>^$.i?'?A 
(n). V>tfUXi (isfutirZ-l, 5-yx»y? 
^y?A (n) . ^y^Ai- u^ji/tHTtf - f 
40 (n) ^ozw^^^Mt-t^Mi pyx {j?^'; 

y'r>7-fe h» D^yfA (0) (Pd,(db 
a) a ) . h y* (^>yyf r >7-fe F» Z^^i?"? 
A*on*;UA<K* (0) , f-F?** < F y?*-;u 
*X7^» /^yrJ a (o) , trx (trx 

Jl/ihX^^-/) x£>) ^J^A (0) ^©0ffi^>*7 

[0052] *nw©siii^K:4jc:>r; ^wmi 

•^©ffifflS«. ^{cissrsfcw^li&i,^, l»7 

5>1*;MC#U A^y^A^-CO. 0 0 0 0 1 ~ 
50 2 0. O^^-C&S. ^^^^AjJSJJBJBfflrt-C^n 
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its M>mmmx3fo7 v -jit $>ti&i&xz 6tK 

Kit ^$7 5>r*;KC*fU ^^C7A^["C 

0. 0 0 1-5. 0*)l%X*>Z> a 

[ o o 5 3 ] ^^(DSSBg^^fc^r, o 

mmimtzttfrmtLatb y> t e r t-y 
*;i>*x:^>T£>£. hyry~;M«:^>fc£ft 

F'JW^7^(P (To]),), h*)-o-hVA 
;b*X7^>, h'i-m-F'J>fW^^> v hy- 

p - h y a >W6ti t b < tt h y 7 

*.=jv*a:7-r> % h y-o-> y-f/u**:?-* >r* 

v^tfx^y) y£> x trx 

?-/->>) X#>, (^7x^X7^) X* 

>, 1, 3-£X :/ciA> k 

1, 4-fc?X *x;t,?j>*:7 4 y) hfx 
(^7j;^Jb*X , 7 A S) 7xPt> ( (R) -2, 

2' -fcTX (y:7*~jl/*x:7 y) -l, r -tr* 
( (R) -B I NAP) t (S) -2. 2' -tf 
X (^x^X7^) - 1, V r Y*iryf>A, 30 
( (S) -B I NAP) , 2, 2' -t?X (^7x^1/ 

*^^>-i, r - ( ( + ) -b i n 

AP) % 2S, 3S-bfX (*;7x^7-f y) ? . 
Z> ( (S, S) -Cm RAPHOS;) , 2R, 3R 

-trx (i>7xr.wx7^) (r; r) - 

CH I RAPHOS) v 2, 3~trx (^7x^WX 
7^ y) ( (±) -CH I RAPHOS) , 

(R) -2, 2' -ferX'{y-p-H : -{^7^ 
-/)-!. 1' ( (R) -To i -BIN 

apk (s) -2, r -trx (t?-p- hy-f;p* 40 
^^y) -l, r -tr^7^;K (:S) -To I - 
BINAP), 2, 2' -fcTX (y-p' T hy-OW?* 
7-f y) - 1, r ( (±) -To 1 -B 

INAP) . 4R. 5R-t'X {Vv *^)\,*7sy a ; 
^W)-2, 2-^^-1, 3-mV7> 
( <R, R) -D I OP) , 4S. 5S~fcfX (i/7x ' 
^X7^y^) -2, 3- 
^V.7> ( (S, S) -D I OP) v 4. 5-fc^X 
(^7x^Jl/^X^ ^ yy^Jl/) -2. 2-isj**)l- 
1, 3-^?r+V5>( (±) -DIOP) , N. N' 50 
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-i^*;!/- (S) -1- C (R j -r , 2-£X 

(^7x^1/^7^) 7xU^;l/) X?Jl/7^> 
( (S) , (R) -BPPFA) , N, N' -yy*;l, 
- (R> -1- C (S) -r % 2-fcTX. (y^^t, 

t^7^) 7xDtol) XW7^> ( (R) . 
(S) - BPPFA) . N, N* —VM^fo-r 1 - 
CI* . 2-tfX (*/7x^l/*X7^) 7xPfc 

AO x*;l>75> ( (±) -BPPFA) *W6ti % 

J?£b<teeX (^7x^X7^) x£> v 1, 

3-rx (^7x^X7^/) ^a;o, trx (i> 

7x^X7^)7xD-feX BINAP"C*0, 

[0 054] h y r;i/+;^t>^7 >{fc£^. h y ? * 

tt, rt5i?VMt&&tettbX>Q . 0 1-1 0 0 0 0^ 
*-»M(wrtitfJ:i\ «em*wc:<D«H'C*ij«7y- 

^•**S**"C i ^ 6 . J: 0 »S b < tt-r<5 y ^ Ait 

[005 5 ] *^HB0^i^ffir ij, MKiftAi? br^- 

[0 05 6] *s«rc.ttfflT**ttfli» % ^hy^A. 
# y ^A(D^Kffi^T;i/^ y^KT;l/n+*> K^OffitS 

mam 3 ^ >^<DW««6s?!P6aii?-rn»<i: < , 

h+S^K. ^y^Axh^^K, y^A-tert- 
^h+^K, ^hy^A- ter t-^h^^K, #y 

(Cs 2 C0 3 ) m<D£5UT)\'ii*)gm7)\>^*rt> F 

^* y^B, *SRftT;u* y ^Rtf*Rffc7;i/* y sfe 

[0057] fgffl*r^^S0s«. 4$(ciNR3nsfco 

«ci«u^„ ascoa^ v o. 5<g^;v*^r 

tt, Hl69Stt*fiT b 7 y -;l/7 5 ><DJR*<DfiT*JB 

< te«»SE. b < tti*. ^©aw^iMwkfljiir «>7 y " 
mwmmctsizzbfrh. j:o»sb<«i. 0-5 

[0058] *^SBOi8fi*£«cteWSSj6tt, 
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m ; yx^n-f-^. ff7tFc77X 

>^©x— : 7-fe Fx F 'Jik ^> 

73 F. *;Ux;i/z}->+i/F\ ^-tM^H-^X^F 

y7 3 F^£$^£t «fc>)j(fSb<«. 

F;vx> t *^>3?©^^{bfcf$&£ 

[0059] ^BJoSBi^tt, «J5T. 3& 7* 

$fS"i©Sf&;tf£», O'C-3 0 0"C\ £9 

»SL-<tt5 0 , C-2 0 0'C©ffiffl > JS&ttmtt. »»' 

[0060] 
^JSWl (.«:■&• a) 

7;U3*>^T5 o o 5 y y ? FJi'HP^xnttJtt:, 
p-i/D-=t'<>X7;l'7ft F 50« (0. 2 7 mo 
1) , ^.if-PA'&Xfty&Px-f-fi'XXf-JU 50g 
( 0 . 2 2 mm p 1 ) , V>* f-ilXJWsIri/ F ( DM S 
O ) 2 0 0 5 y y ? h ;V*:f±jA/Wc„ t - -f. F * 
3 Og (0. 27mo 1 ) frPh-frmiR 

*5 q o s y y » f A#*c&au SMx^ttt 
i oo ? s y y ? F^flnsas-e-, tfus&A 4 6 

g (lfc$8 1%) ft»fc. 

[0061] mm<b£i& 
T>i>3i>fmF. 3 o o s y y v h;b=07 

rXntffcs #IBf*A 1 0 g (3 8mmo 1 ) , 7xy 
y 14g (i50mmol), hVX(*JlWJ? 
>7feF» VJUVVA 0. 53g (1. 5mol 
%> . h'J-o-h;K^7^> 0. 35g(3 
molX).; t -^F+^y-F y?A7. 4g (77m 

o i ) Roffaai f^x> 1 0 0 3 3 y y v y^wl 

fc«. 1 00W-KfllB»JW$L/Sl&S.-tffc. 5l£»7 
a, fttilbfc&B£jlB(U l o o 3 3 y 

>;» F^-C^t/c #6ft/clfife B B £8Wx^;l,5 0 

3 3 y Fastens i* *RSftB 7. 7»(« 
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[0 06 2] tpffiWCO&tfl, 

fttmtt* i o o 3 y y v F^x-7 5X3tfnc, 4 - 

^otO^'/asF 12. 5.g (5 Ommo 
1) ; t'J>ShyiW12. 5 (75mmol)S 

i o o-c-c7 mmmsiw vm^fc. 

tpr^ftC 1 5 . 4 g £&fc„ WBftCtt. Ch«±ffi 

10 [0 06 3 3 tp®WD0>&i& 

TfrdytiMCp. 3 0 0 3 y y » h*=P7 5X3* 
fc, p-^nt'<>X7;l'ft H 9. 2 g (5 0mm 
■ol),ittfflftC 15. 4g (5 Ommo 1 ) ■» DM 

so i o o 3 y y •> F**ttii/us. jwct-srn 1 

i>*y$A 6. 7 g (6 Ommo 1 ) %'J>L?r>mlM 

7K2 o o 3 y y v YkWz.&hb, pi?x^;p-ett 
20 i oo 3 zv y» F^-cs^u *ih#d i3g 

(4**7 7 X) £*§fc„ 

[0 0 6 4] {t^a©^ 
7)\>3>%MT. MNttt* 2 0 o s y y » h^Hp7 
•7X3tp{c. i(J|8K*B4g (1 5mmo 1 ) , $IH#D 
2g(6mmol), F'JX (i>Oi?y ^7-b F 
» i^i^A 0. 16g(3mol%). (S) 
-B INAP0. 2 2 g (6 mo 1%) v t-^F+^ 
y-F'^A 1. 4g (1 5-mmo 1 ) RZHmhtox. 

> 5 o 5 5 y y v F;v*jD*fc«, i o orc-c-Mn 

LT^f jr y»-*T?8fe»U 6 0 XiT-WlllHSaiLfc. 

^*^>/fax>=8/2) -cfflifu^ 

1. 4gm. C©©*». NMR, IRROTD- 
MS (7 -f Ff*-* J^a >vXX^^ h^) © 
aC£{C«fci5. jt^gJailSISSnfc (OT3-2.K :* H 
„, (90MHz)-C©5 7. 0~7. 4ppm(4 
2H> m) ) ) . ' rt^»a©NM-R^ + -F*aifc* 

40 [ 0 0 6 5 3 
Ht2 6 3 



(18) 
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>3?©x-r;l/jg}g ; 7-te Fx h 'J^k f-bt-frJ* ' 
7 5 F". 'yy?;UXjW#*i'K, M=iM*;WaM*h 
•J 7 5 K^«a&T5C.i*i-Ct5. ,«:»)#£ I, <tt. 

[0059] *mowm>mt. «eet . 7* 

#2W©SJi£;fr£i;J:. J®SSS2 0-C~3 0 0"C. 10 
Jf^L<tt5 0 , C~20 0X:©©E < SJC&Wi. 

[0 0 6 0] 

[9mm etr. **w*^{WRc«asfl«c«-5i.»r 

7A=r>SSTF5 0 0 5 !> 'J » h^EU^^Xatp^ 
p-^n*-^>X7^rb K 50g (0. 27mo 
D.'O^Wil'^xfJH^ 5 0g 20 
(0. 2 2mmo 1 ) . V>* *)\,7>)\,-fc*l/ F* (DMS 

o ) 2 o 0.3 y v 9 h ;v*f±ji^*. £«: t - ? f * 

A 30g (0. 2 7mo 1) *d>Lro»tt 
U affl'"CH)aiW.l/5lS'S*A;. Kl»7«.'RfciR 
7K5 0 0 S 'J y F^fC&AU g^xg^-cfll 

W*--cWEI|Btlifc. f#^nfcHiBS%B^x^;b 
1 0 0 5 5 »; ') -j FA/rBftftStt,- $HftA 4 6 
g (iR$8 1 %) *fffc. . 

[006 1 ] *IBftB©£j3t 30 

r^=r>«arr» $$fftt#3 o o 5 y y » f^hp? 

5*aqj{C, #RBftA10g (3 8mrao 1) , 7xy 
> 1 4g (1 5 0mmo, 1 ) , F y* (JX>i>y 7 s 
>7-feh» '^^y^ 0. 53 g (1. 5mo 1 
%) . F y- o - ^> 0. 3 5g(3 

mol%), t -:/F*'>^F y£A7. 4g (77m 
o 1 ) h;bx> l o 0 5 = y y •> F-^JJUx 

a. #?ta(//cMs*?smL t ^ * i o o s ? y 
y » h;t--eft&t/fc. ^e.n/tfflife^^ax^^s 0 40 
5 s y y -7 HA-cffjsast. *®m 7. 7 g (jr 
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^7 3%)£f#fc„ 
[0 0 6 2] 4«C©&fi£ 

ftstttt 1 0 0 5 y y 9 f ^x^xn+fc. 4 - 

■fu^lsisfr^us. K 1 2. 5 g "(5.0mm 0 
1 ) , ffiy>B*h yi9\>H 2. 5 (7 5mm.o 1 ) % 

i o o'crTBtiiflmKa^tjgteSttfc. 

78. >®F yx?*4«pKB ! ca*L. 

#H&C 1.5. 4g5ffc. tflWfcGtt. cnfiLhffi 

[0 0 6 3] *IBfl:D©£Sfc 
TA^lfltT, 3 0 0 5 «j y 9 Ml/HP 7 7X3tp 
K. p-?nt'<>X7*ft K 9. 2g (5 0mm 
ol) , WC 15. 4 g ( 5 Omm o 1) DM 

so i o o s y y v hfr&t&Mz. >x& t f* 

^jfry^/A 6. 7 g (6 Ommo 1 ) *d> l/f oayjD 
*2 0 O S y <) 9 HUftcflEAU Sffix>^T?ja 

i o o s s y y 9 h fr-cm b . *rsh*d 1 3 g 

[0064] ffc#Bja©^fi5 

r^a^MiTR SMStttt 2 0 0 5 y y 9FJI/HP? . 
5X=j4HC, $fSftB4g (15-mmo l)", $Rfl#D 
2g(6mmol)\ F y* (^>i?y f i >7-fe h 
» i>A7^A 0. 16g(3mol%) > (S) 
-BINAPD. 22g(6mol%K t-^h + J/ 
th'J^A 1. 4g (1 5mmo 1 ) SV|^h;l/x 

> 5 0 s s y y 9 h**ftix.£ik- 1 0 o-n^c-iKto 

o-c y ^ y - L. 6 0 'c-v-mammbft. 
ff^*r/ctIig^*7A^avh (i/»)*y;i/ % 
•N*f>/h;i/x>=8/2) -emHU 

1. 4g§f$fc. C©«*«. NMR. IRSVFD- 
MS (7 ^ K^^ >vxx-^i7 © 

SKKJ:?). ft^Ba iHS^Wfc («R$3 2% : 1 H 
„„. (90MHz) T'©5 7..0-7.' 4'p.pm (4 
2H; m) ) ) . ft^aONMR^t- i€01K^ 

[0065] 
Kt2 6.1 
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3r 



A 

„ /~\ Br-£}-CHO 



Pd,(dba), 8 I NAP 
NaOtDu PhMa 



B 



n Pd.(dbs), 8 1 NAP 

3 NaOtBu PhMo 



C tBuOK Br 

B. 



[0 0 6 6] £)£W2 at^b) 

7Jl/=f>^SST> 300S'j'j"; h;UHP7 7^3* 

p - YfoTR&t K6 g (5 Ommo 1 ) . ifiaf* 20 
C 1 5. 4 g (5 Ommo 1 ) . DMSO 1 0 0 5 9 
9 v Y)\>ZttiLMi. »t-^ I- 9 V A 6 . 
7 g (6 Ommo 1 ) £4> t/fosyjD U m&T-WSl 

ftbjgjsstffc. sis&m m®.**2 o o s y y 

ly-j A-e|£^. a - £ y - x^X u - * --c«Ei£*8 
t/fc." $£ftfcffll§ll£^ £ y-;i< loos? y y ? 
h^T«t^U *ffftE 9. 2 g. (JR*6 7%) 

fc„. 

[0 06 7Hb^b©^^ 30 

T^vmorF. ?^SJ«#t2 005 y y ? v^uy 

yXzupK., t£iaftE4g (1 5mmo 1 ) . N. N' 
-y7i-;K>^> 2g(8mmol) > t-'JX 
(i?-OS>y^>7-fe h» ^^^A 0. 1 6 g 
(3mol%). (S)-BINAP 0.22g(6 
mo 1%) „ t -7*}>+->^h y?Al. 4g (1 5m 
m o 1 ) h 5 0 5 5 y 9 v Y)V*M%. 

fc&. 1 0 0*CT-i!ftM^^Sl63-lfA:„ KftS*7 
«. mt^&£®RLT^*^-;Urgfc#U 6 0 

(->y*yjk ^+-y->/h;i'X>=8/2) 
•cfi^b, 5g%#fc. e<o»*tt; NM 

R, I RTkXfF D-MSCifflJEKJcO. 1to$!b ilUS 
Sfifc (JR^5 8% : 1 H». R (90MHz)T'©6- 
7. 0~7. 4ppm (40H, m) . 8 2. 34p 
pm (6H, s) ) ) „ ft£$5b©NMR? 1 + -h*ig 

2K^-r„ ^^b©rat;^«TK^-r 0 

[006 8] 
Ut2 7] 
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* [0 06 9] &m3 «t£*Jc) 

T^J>«*T. 2 0 0 5 !/ y 9>;^337 

7X3tlc, tpRB<*B4g (1 5'muro 1).. 1,4- 
V>ifU*t7tUs> 1. 7g (8mmo 1 )*, h'J* 
(^i?i;f>7i:h»^7^A' 0. 16g 
(3moI%), (S)-BINAP 0. 22g(6 
mo 1%) > t -•?b*i'i-bV fAi, 4 g (15m 
m o 1 ) &£tf£j!lh;l/i> .5 0 2 5 V 'J ? h^flaA 

io fca. ioo*cT-»»iB»9Hfusf£;af«yfc.jgj&R7 

b 2^:7 ( ij ^.+-y>/ h ;lri> = 8 /I ) 

T««U «fi»*2". OgS.f|fc. COttSfct*. NM 
R. IRKPFD-MSOfflSKJ:?. 4t£%c£|S)£ 
JWt W5 0%;' H,», (9 0 MHz) "CCDS 
7. 0-7. 4ppm (6 8H> m) ) „ •ft^ScOS 

[0070] 
20 Mk2 8] 



30 



a 



Pdi(dba), 5 1 NAP 
NaOlBu PhMe 



[0 0 7 1 1 ^^14 «fc^«d) 

r^rf>m^T, &mm 2 0 0 5 y y * hJl>HP7 
v^n^fc, *H*B4g (15 mm o I ) . 9, 10 




50 



-y^n^7>F^-fe> 2g(6mmolK bVZ 
(^>^'Jf>7-bh» ^A7S>^ 0. 16g 
(3mo \ %) s hV-t-.79>)\,ft*7 0, 0 
7ff(6moi%), t-Vf-^Why^A 1.4 



(21) 8182 0 0 1 -5286 8 

39 40 
g (15mmo 1) Rzm&hfrx-s 5 0 5 5 V 'J » NMR> I R&VF D-MS<DtJ5@Cj:0. 

h^a^t, lOO'CT-WiWOSSSti . ■fb^gJdi^Stift: (4X$4 4%: 1 H,„, (9 0M 

tc Stm7&. ffitiibtcMik$:mt.LXS*s>-i\>V Hz) n®8 7. 0~7. 4ppm (4 0H, 

ft&U e&WHMlfll^bk. f#6h/cfM£H£ m) ) ) . Ibt^dO^SsSSJin^T. 

*7A^07Fif77 (J/«>*y;k ^1f>/hJH [007 2] 

>=8/2) rfitsu Hfef&5£ 1 . 9 tsmit. c* Ub2 9] 

B ™» 

. NaOtBu PhMft 

CO 0 7 3 ] £$#!5 «b£^e) 

T^rf>^T, 3 0 0 5 y U •? F;bZP7^xn* 

trans-4-^fJK>7;l'7 : fcF 1 0. 4 
g (5 0mm 6 1) x tpm#C .15. 4g (50mm 
ol), DMS O 1 0 0 5 «J «; * W!/4ttiiA,fc. # 20 
ict -:/K*^#y OA 6. 7g(60mmol)S: 

Kl£®£*2 0 0 5 y y ? h;l/*Ki£AU BEBft . 

y $ 1 0 0 5 5 y y h )l>vmi>L. *RW*F 

1 2. 5 g OR* 6 9%) Z'fflc, 
[0 0 7 4Hfc^eCD^« 

r;i/n>«gSTv 2- o o "5 y y * h;^P7 

>X3*K, *fflttF5. 4 (15 mm o 1 ) , N, 30 
N' -^7i^jK>^> 2g(6mmolK h 
y* (^>^yf r >T-feh» ^^^^A 0.1 
Sg (3mol%), hy-o- h;W;b*x>u> 

0. 1U {6mol.%), t-7h**s*YVy& 

1. 4g (15mmol)RjMHSlhJl/i> 5055 

y y * hiutaiAWftv^ i o o -c^-wmm usis 

JUx>=6-/4) -CffiSSU 1. 0g*f» 40 

*fc. Cl<0»*tt, NMR, IR&tfF'D-MSOiSSetC 

jfc^tteiBISStifc <4X*1 9%: 1 H 
nk r (90MHz) V<DS7. 0-7. 5ppm(52 

it^m e ©JB0E3C*«TK:5W\ 
[0 075] 
Hb3 0] 







o 

O 


<(o 
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* [0 07 6Ht£*f©£« 
r;b^>a&T. 2 0.0 5 y. 'j ? Mi>=p7 

7^3t"K:; *ffltl!A7. 8g OOmmol). 4. 
4' -y7;/^fM> rMfciW 1. 7.g (6 
mmol), h (5>^>i? >J;f >7-fe h » 

0. 1 8 g (3mo 1 %) \ (S) -B 1 NA 
P 0. 2 2g.(6mol%). t-^h+S/^h'J^ 
A 9. 6g(0. lmo 1) RV%M\-)\>x> 5 0 
5 5 ') v h 1 0 O'CT-mtMW&WL 

s-frvm.frL, 6o*cK-®mmtmbtt. mute 

/h*x>=6/4) -CftSU Sftif9^ 2. 0g* 
mc. C©»^», NMR, I R2i^F.D-MS©®M 

(90MHz) "COS- 7. 0-7. 5ppm (54 
H. m) ) . ft^*f ©SISS*OTKST. 
[0077] 
Ht3 1] 

20 



30 



*M<fb«) > B1NAP 
NaOtBo PhMe 




[oo78]*awu 

TTi2ffc^®( (TP D7 4 ) £®;i6 0 nmCC*2^* 50 



Hfc3 2] 



(23) 
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CHi 




CH 3 
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(TPD 7 4) 



5WC, jEttlfc&tti LTTiBft^BJ ( NP D ) 
[ft 3 3] 




(NPD) 



* (2, 2-y7x-;Wbr^;U) tr^x^ (DPVB 
i ) SOUifBtt^ (a) (a) ©«5£#2 

ib£® ( a ) mm® F -'O bX 

q) 

(Alq) 




Ml 



^IfZOnmtlfl, 3 i F?rM/f 0. 5n 
mrlSf&7;t'3-'?A£J®f 1 0 Onin^tfL/mS^ 
H^bX^WiE L*?*ft fc. 1.0 'To r r © 

©f£*#tt», a^mE6v©EnJnimE^%»gi o 

0 (cd/m');M»tt2. 1 <lm/W) T*o 
fc. (0. 14 8, 0. 140) &ttK©ft 

(cd/i')t %mm&MUctc6&tfm&u2o 

mt. {fc£%a©x*;M*-=f + ->7'«2. 7 8 e 
V, DPVBiW3, 0eVT*-3fe. 
'■C0O79]3Wt«2 

fcjswttsawi i mmit bxmm Lm?zr?Mb 
it. c©^-^©^)E#tttt. ffi&nEEGy<DfflMmmx 

mm&l 10 (od/m 1 ), 3 (lm 

/W) fiBHWat (0. 152. 0. 16 

3) ittS©*t>Wfi«*!OTJ*ittofc. Sfc. 
mmSCZOQ (cd/m'Jt, E«M»»bfc£C5 
1 5 0 OmSt&HttXHb^k. tft?>©#8 

tern-, fai. ft^box***-^** 

^»2. 90eV, DPVBi«3. 0eVT4o/c. 
[008 0] HJB0&3 



ft. c©sfcf©?it*#i&*> a:«^ji6V©Ero)nmE-c. 

10 2OTK1 30 (cd/m'X «*aW5tt2.. 1 (1 m 
/W) r*-afc. &££B» (0. 162, 0, 18 

i) t«BE©i*c>«a»*3jn5tt4ft-3fc. tfa mm 

mM&Z 0 0 ( c d/m')T. £*g£tt6fc£t: $ 
^««^«2 8 0 0B#IS4^^-C*-c»/t„ tft6©& 

7K2. 8 3eV. DPVBitt3. OeVTSofc. 
[008 1 ] $mM4 

20 ft. CC&ttRfflffii* B*«E6'V©8ttOIIBEr- 
IE*ff£3 0 0 (cd/m'), *»$li4. 6 (lm 

/w) -c. mmummitmmtix^tc. tit. m 
wm%MB[2oo (cd/m'K, mmmmmbtttc 

%^JW*'tt'3 4OO^H4fiie0T?*-afc. Cfc£© 

*jH«£*smcjw, {t£fw©x*;i^-*> 

5»7«2. 78 eV; DPVBittS. OeVt^ 
fc. 

[0 08 2]tb«$U 

bxrmtim (tpd) £ 

30 <^0fcci*Rt. **fi«liH««:ur««EL* 
HbS 5 ] 



0 



(TPD) 



C©3&*©&fc#tttt, ffliWE5V©H«n«E-C|6«- 
»g6 0 (cd/m 1 ), 263©«0. 7 (la/W) 4 

5fe#&teSB#ff fcftfcfco fc. tpd tt^^i L,r 
c©*:a&DPVTP*t.©iyefi*»^*Kfc. 

40 ftgt»HtK2 0 0 ( c d/m')t\ -£*fflBtt 

btct c zmmftit i o op$i8!£s*>-3 fc. ctie>© 

H7£#tt£* 1 «*t. ft; T p D©x* ji>*--*> 9 
Vtt3. lOeV, DPVBi»3. GeVttbofc. 
[0 0 8 3] Jt«W2 

$4 bT±i2fb^85 (Alq) MUC t«t, . 

nmni mmicbx^mELm+zrmbit. c©^ 

-?©f83fe#fttt. it^aE6V©En«nWE-C^JWSE2 
10 (cd/m ! ), 3 (lm/W) t*r> 

50 A 1 q©tt&»*L*»Sfcfta*»ofc. S3 



(24) 
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45 



JHft£W£2 0 0 ( c d/m l )-CfSmm»l>tctZ6 

i Km?, item a \mm *t orattor 

9 5 eV. AUB2. 7 eVtiofc. 
[.0 0 84]tt«M3 
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